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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a golf club head 
allowing control of a spin quantity based on thickness of 



a face part for greatly increasing a carry in each of the 
head vertical directional driving point position in 
comparison with a conventional one. 
SOLUTION: The thickness of the face part 2 constituting 
a ball driving face is gradually increased from an upper 
end part T1 to an intermediate part T2 and kept constant 
substantially from the intermediate part T2 to a lower end 
part T3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the golf club head which made it possible to increase 
the flight distance in each head up down RBI location compared with the former in more detail about a 
wood type metal hollow golf club head. 
[0002] 

[Description of the Prior Art] In a wood type metal hollow golf club head, the uniform thing of the 
thickness of the face section which constitutes a hit ball side is common. Although spin which amends a 
ballistic trajectory according to the gear effectiveness was given to the ball with it when a sweet spot 
was removed and such a golf club head hit a ball, flight distance was short as a result. That is, since a 
printing angle became high too much, although the hit ball hit in the head upper part had reduction of 
the amount of backspins by the gear effectiveness, the ball blew up at it and it had lost flight distance. 
On the other hand, since a printing angle became low too much, although the hit ball hit by the head 
lower part had the increment in the amount of spin by the gear effectiveness, a ball did not go up but it 
had lost flight distance. 
[0003] 

[Problem(s) to be Solved by the Invention] The object of this invention controls the amount of spin 
based on the thickness of the face section, and is to offer the golf club head which made it possible to 
increase the flight distance in each head up down RBI location compared with the former. 
[0004] 

[Means for Solving the Problem] the thickness of the face section from which the golf club head of this 
invention for attaining the above-mentioned object constitutes a hit ball side - from the head up down 
upper bed section up to pars intermedia — gradually — thick - carrying out - from this pars intermedia 
up to the soffit section — abbreviation — it is characterized by fixing. 

[0005] As a result of studying the collision mechanism of a golf club head and a ball wholeheartedly, 
invention-in-this-application persons made thickness of the face section thin, are reducing rigidity and 
did the knowledge of producing deformation local to a face side centering on an RBI location for a short 
time within the contact time of a ball and a face side, and moreover the deformation decreasing the 
amount of backspins for it at the time of the collision with a ball. 

[0006] By turning the thickness of the face section to the soffit section, and thickening it gradually from 
the upper bed section, as mentioned above, based on this knowledge, the amount of backspins is reduced 
in a top RBI, and it becomes possible to make the amount of backspins increase in a bottom RBI. 
Consequently, since the amount of backspins is fully decreased even if a printing angle becomes high 
too much in the case of a top RBI, flight distance can be increased compared with the former. On the 
other hand, since the amount of backspins is made to fully increase even if a printing angle becomes low 
too much in the case of a bottom RBI, flight distance can be increased compared with the former. 
[0007] However, since the soffit section becomes thick too much and stops producing local deformation 
of a face side when thickness of the face section is gradually thickened from the upper bed section to the 
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soffit section, the effectiveness of changing the amount of spin is no longer acquired, and the increment 
in head mass is only brought about. So, in this invention, by specifying the thickness of the pars 
intermedia equivalent to the sweet spot of the face section based on the flexural rigidity of the 
component, and reducing thickness gradually towards the upper bed section from the pars intermedia, 
and making abbreviation regularity thickness from pars intermedia to the soffit section, the amount of 
spin is controlled without being accompanied by the increment in head mass; and the flight distance in 
each head up down RBI location is increased compared with the former. 

[0008] While more specifically setting the thickness from said pars intermedia to the soffit section as the 
range in which the flexural rigidity per unit width of face serves as 2.55x105 - 4.12x105 N-mm, it is 
desirable to set the difference of the maximum thickness and minimum thickness between said pars 
intermedia and said soffit sections to 0.5mm or less, and to set the difference of the thickness of said up 
edge and the thickness of said pars intermedia as the range of 1.0-1. 5mm. However, the flexural rigidity 
per unit width of face is the flexural rigidity per width of face of 1mm. Moreover, the location of the 
above-mentioned pars intermedia is pinpointed by making the distance A from said up edge to said pars 
intermedia, and distance B from said pars intermedia to said soffit section the relation of 0.8 <=(A/B) 
<=1.25. 

[0009] Furthermore, in this invention, since the gear effectiveness is increased, if moment of inertia of 
the vertical direction is made small, it will become possible to obtain the enhancement effect of flight 
distance notably. Therefore, it is 2000-5000gcm2 about the moment of inertia My of the longitudinal 
direction to the axis of ordinate passing through a center-of-gravity location. It is 1000-3000gcm2 about 
the moment of inertia Mx of the vertical direction over the axis of abscissa which carries out and passes 
along said center-of-gravity location. While carrying out, it is desirable to make the ratio (Mx/My) of the 
moment of inertia My of these longitudinal directions and the moment of inertia Mx of the vertical 
direction or less into 0.6. 
[0010] 

[Embodiment of the Invention] Hereafter, the configuration of this invention is explained to a detail with 
reference to an attached drawing. 

[001 1] Drawing 1 shows the golf club head which consists of an operation gestalt of this invention. In 
drawing, the golf club head 1 has the hollow structure which consists of the face section 2 which 
constitutes a hit ball side, the crown section 3 which constitutes the head upper part, and the SOL 
section 4 which constitutes a head pars basilaris ossis occipitalis. These faces section 2, the crown 
section 3, and the SOL section 4 consist of metals, such as titanium, stainless steel, and aluminum, 
respectively. In addition, G is the center-of-gravity location of the golf club head 1 . 
[0012] the thickness of the face section 2 - the head up down upper bed section Tl from -- pars 
intermedia T2 up to - it fabricates so that it may become thick gradually - having - pars intermedia T2 
from - soffit section T3 up to - abbreviation - it is fabricated so that it may become fixed, the upper 
bed section Tl from - pars intermedia T2 up to - distance A and pars intermedia T2 from - soffit 
section T3 up to - distance B satisfies the relation of 0.8 <=(A/B) <=1 .25. It is pars intermedia T2 by 
making distance A and B the above-mentioned relation. It comes to carry out abbreviation coincidence 
with a sweet spot. 

[0013] pars intermedia T2 from - soffit section T3 up to - thickness is set as the range in which the 
flexural rigidity per unit width of face serves as 2.55x105 - 4.12x105 N-mm. namely, pars intermedia T2 
from — soffit section T3 up to - it is necessary to set up thickness suitably based on the flexural rigidity 
of a component Here, when the elastic modulus of a raw material is set to E and thickness of a raw 
material is set to t, the flexural rigidity per unit width of face is expressed with Et3 / 12. 
[0014] For example, as a component of the face section 2, when using the titanium alloy of E= 1.13x1 05 
(N/mm2), the thick range which sets flexural rigidity per unit width of face to 2.55x 1 05 - 4. 1 2x 1 05 N, 
and mm is set to 3-3. 5mm. As a component of the face section 2, when using the aluminum alloy of E= 
7.13x104 (N/mm2), the thick range which makes flexural rigidity per unit width of face 2.55x1 05 - 
4.12x105 N-mm is set to 3.5-4. 1mm. As a component of the face section 2, when using the stainless 
steel of E= 1.96x105 (N/mm2), the thick range which makes flexural rigidity per unit width of face 
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2.55x105 - 4.12x105 N-mm is set to 2. 5-2. 9mm. moreover, the case where other metals are used the 
elastic modulus E of the metal — being based — pars intermedia T2 from - soffit section T3 up to -- 
what is necessary is just to set up thickness appropriately 

[0015] pars intermedia T2 from - soffit section T3 up to — if less than the lower limit which thickness 
mentioned above, the effectiveness of increasing flight distance will become imperfection, and even if it 
exceeds a upper limit conversely, the flight distance enhancement effect beyond it is not expectable, and 
only increases head mass, moreover, pars intermedia T2 from -- soffit section T3 up to — thickness - 
abbreviation regularity — carrying out — hitting — pars intermedia T2 Soffit section T3 Maximum thick 
Xmax of a between Minimum thickness Xmin It is required to set a difference (Xmax-Xmin) to 0.5mm 
or less. 

[0016] On the other hand, it is the upper bed section Tl. Thickness is pars intermedia T2. It is set up so 
that a thick twist may also become thin 1.0-1. 5mm. Upper bed section Tl Thickness and pars intermedia 
T2 If the effectiveness of increasing flight distance as a difference with thickness is less than 1 .0mm 
becomes imperfection and exceeds 1.5mm conversely, the balance of a head will collapse. 
[0017] above — the thickness of the face section 2 - the upper bed section Tl from - pars intermedia T2 
up to - while thickening gradually — pars intermedia T2 from - soffit section T3 up to - by making ii 
abbreviation regularity, the amount of spin at the time of a hit ball can be controlled, and the flight 
distance in each head up down RBI location can be increased compared with the former. Even if a 
printing angle becomes high too much in the case of a top RBI, flight distance is more specifically 
increased by reduction of the amount of backspins, and even if a printing angle becomes low too much 
in the case of a bottom RBI, flight distance can be increased by the increment in the amount of 
backspins. 

[0018] Drawing 2 shows the measuring method of the moment of inertia My of the longitudinal 
direction in the golf club head of this invention, and drawing 3 shows the measuring method of the 
moment of inertia Mx of the vertical direction in the golf club head of this invention. 
[0019] In drawing 2 (a) and (b), an axis of ordinate V passes along the center-of-gravity location G of 
the golf club head 1, and it extends it to the up down one of the golf club head 1 so that it may become 
vertical to score line la. The moment of inertia My of a longitudinal direction (the direction of a tow 
heel) is measured considering the above-mentioned axis of ordinate V as a revolving shaft. When 
measuring the moment of inertia My of this longitudinal direction, while placing the golf club head 1 on 
the pivotable plinth R and arranging that center-of-gravity location G on the revolving shaft of Plinth R, 
an axis of ordinate V is made in agreement with the revolving shaft of Plinth R. The above-mentioned 
plinth R is energized so that the circumference of a shaft can be twisted and an oscillation may be 
decreased. 

[0020] If the circumference of a shaft can be twisted to Plinth R from the condition which set the golf 
club head 1 as mentioned above, a revolution is given and its hold is released, Plinth R can be twisted 
and will repeat an oscillation. At this time, it can twist and the period Ty (second) of an oscillation is 
measured, moment of inertia My — the constant a, the head mass M, and the period Ty of a measurement 
machine proper - being based - bottom type (1) from - it can ask. 

[0021] My=aMxTy2 - In (1) Drawing 3 (a) and (b), an axis of abscissa H passes along the center-of- 
gravity location G of the golf club head 1 , and extends it in the direction of a tow heel which is the golf 
club head 1 so that it may become parallel to score line la. The moment of inertia Mx of the vertical 
direction (the direction of a crown SOL) is measured considering the above-mentioned axis of abscissa 
H as a revolving shaft. When measuring the down moment of inertia Mx besides, while placing the golf 
club head 1 on the pivotable plinth R and arranging that center-of-gravity location G on the revolving 
shaft of Plinth R, an axis of abscissa H is made in agreement with the revolving shaft of Plinth R. In this 
case, the golf club head 1 should just carry out support immobilization on Plinth R with a proper means. 
[0022] If the circumference of a shaft can be twisted to Plinth R from the condition which set the golf 
club head 1 as mentioned above, a revolution is given and its hold is released, Plinth R can be twisted 
and will repeat an oscillation. At this time, it can twist and the period Tx (second) of an oscillation is 
measured, moment of inertia Mx the constant a, the head mass M, and the period Tx of a measurement 
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machine proper — being based — bottom type (2) from -- it can ask. 

[0023] Mx=aMxTx2 — (2) It is 2000-5000gcm2 about the moment of inertia My of the longitudinal 
direction to the axis of ordinate V which passes along the center-of-gravity location G by this invention. 
It is 1000-3000gcm2 about the moment of inertia Mx of the vertical direction over the axis of abscissa H 
which carries out and passes along the center-of-gravity location G. While carrying out, it is desirable to 
set the ratio (Mx/My) of the moment of inertia My of these longitudinal directions and the moment of 
inertia Mx of the vertical direction or less to 0.6. 

[0024] The gear effectiveness of a head can be increased by setting moment of inertia My and Mx and 
its ratio (Mx/My) as the above-mentioned range, and making comparatively small moment of inertia Mx 
of the vertical direction. And buildup of the gear effectiveness enables it to obtain the enhancement 
effect of flight distance notably. 
[0025] 

[Example] It has the hollow metal structure which joined the face section which consists of a titanium 
alloy (E=l. 13x105 N/mm2), the crown section, and the SOL section to one, and the golf club head of 
the examples 1-4 which changed various thickness of the face section, and the conventional example 
was manufactured, respectively, the above-mentioned golf club head — setting — the upper bed section 
Tl of the face section from — pars intermedia T2 up to - distance A and pars intermedia T2 from - 
soffit section T3 up to — the ratio (A/B) with distance B was set as 1 .0. 

[0026] The golf club head of these examples 1-4 and the conventional example changed various RBI 
locations in the golf club shaft using installation and a swing jazz robot, flight distance was measured, 
and the result was shown in a table 1. The above-mentioned RBI location (PI -P3) is as being shown in 
drawing 4 , and set mutual spacing W of a center position to 10mm, respectively. However. RBI 
location PI -P3 of drawing 4 Since it is drawn so that physical relationship may be clarified, it differs 
from the actual hit ball location a little. Moreover, the characteristic which sets flight distance in the RBI 
location P2 (near a sweet spot) to 100 showed the assessment result about each golf club. Flight distance 
means a ******** ? so that this index number is large. 
[0027] 
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[0028] As shown in this table 1, even when a sweet spot was removed and the golf club head of 
examples 1-4 hit a ball, with it, the decrement of flight distance had decreased compared with the golf 
club head of the conventional example. 
[0029] 

[Effect of the Invention] the thickness of the face section which constitutes a hit ball side according to 
this invention as explained above — from the head up down upper bed section up to pars intermedia - 
gradually — thick — carrying out — from this pars intermedia up to the soffit section - abbreviation - by 
having fixed, the amount of spin can be controlled based on the thickness of this face section, and the 
flight distance in the RBI location from which it separated from the head up down sweet spot can be 
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